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Partial translation of JP~A-5-220403 

(54) Title of the Invention: CATALYST FOR PRIFYING EXHAUST GASES 

(43) Date of publication of application: August 31, 1993 

5 (21) Application number: 4-130936 

(22) Date of filing: May 22, 1992 

(71) Applicant: Toyota Motor Corp 

(72) Inventor: Hiromasa SUZUKI 

10 [0014] In a second aspect of the present invention, the above 
zeolite iS carrier is deposited with Cu in conventional manner 
by means of ion exchange or impregnation process. The amount of 
Cu to be deposited is not particular restricted but may in the 
molar range of 50 to 80 based on Al which is in the zeolite i3 . 

15 If the ratio is less than 50 moles, it will not give a prescribed 
catalytic activity. On the other hand, if the ratio exceeds 80 
moles, the Cu thereon is liable to migrate and gather and elements 
such as rare earth and alkaline earth elements are not liable to 
deposit thereon. 

20 

[0015] As the rare earth elements to be used in the second aspect 
of the present invention. La, Ce, Nd, Y, Pr, and Sm are preferable. 
As the alkaline earth elements, Mg, Ca, Sr, and Ba are preferable. 
In the present catalyst, Cu and at least one elements selected 

25 from the above elements are deposited. The amount of the rare 
earth and/or alkaline earth elements to be deposited is not 
particularly restricted but may in the range of 20 to 50% by mole 
based on Al in the zeolite jS , and the amount including Cu preferably 
in the range of 80 to 120% by mole, and most preferably at 100% 

30 by mole. 
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[0016] In the second aspect of the present invention, in the case 
of depositing Cu to zeolite /3 by means of ion exchange, an aqueous 
basic solution prepared by adding ammonia or the like can be 
5 preferably used in view of good ion exchange property . In addition, 
pH of 10 to 12 is preferably used. 

[0018] In the catalyst of the present invention, optional forms 
such as structure and shape of powder, pellet or honeycomb may 
10 be used. 

[0019] An exhaust gas purifying catalyst of the present invention 
can purify exhaust gases by contacting with exhaust gases 
containing NOx, CO and HC, in particular oxygen rich exhaust gases 
15 (namely, an exhaust gas having a high air-fuel ratio (so called 
"lean area" ) , which is exhausted from an internal combustion engine 
such as automobile) . 

[0031] Example 2 and Comparative Example 2 

20 A catalyst was prepared in accordance with the present 

invention, and evaluated for NO purification ratio using a model 
gas of an oxygen rich gas. This was also applied to a comparative 
catalyst. The zeolite j8 which was the catalyst carrier of the 
present invention was prepared in the same manner as that in Example 

25 1. The zeolite l8 was ion exchanged with an aqueous copper acetate 
solution (ItspH was adjustedto llbyadding ammonia. ) with stirring 
overnight, filtrated, washed with water, and dried at llO^C. The 
resultant catalyst is referred to as "Comparative catalyst C-1". 
Then, the Cu-deposited catalyst was immersed in an aqueous acetic 

30 acid solution including La, Ce, Y, Mg, Ca, Sr or Ba (Its pH was 
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adjusted to 11 by adding ammonia.) to deposit the rear earth or 
alkaline earth elements thereon, filtrated, washed with water, 
dried at 110°C, and calcined in air at SOO^C for three hours to 
produce catalysts 2-1 to 2-8, respectively. Further, comparative 
5 catalyst C-2 was prepared by ion exchange of Cu with conventional 
ZSM-5 instead of zeolite jS . The catalyst compositions and 
deposited amounts for Example 2 and Comparative example 2 are shown 
in Table 3. 



10 [0032] 

TABLE 3 

Catalyst No. Catalyst composition and deposited amount 

(Molar ratio based on Al in the zeolite) 

2-1 Cu (50) + La (30) 

15 2-1 Cu (50) + Ce (30) 

2-3 Cu (50) + Y (30) 

2-4 Cu (50) + Ca (30) 

2-5 Cu (50) + Mg (30) 

2-6 Cu (50) + Sr (30) 

20 2-7 Cu (50) + Ba (30) 

2-8 Cu (50) + Mg (30) + La (30) 



C-1 Cu (50) (zeolite (3) 

C-2 Cu (50) (ZSM-5) 

25 

[0033] Pellets of Examples 2 (2-1 to 2-8) thus prepares in the 
above and Comparative example 2 (C-1 and C-2) were contacted with 
a model gas, which was similar to an exhaust gas from an automobile, 
under conditions as set forth below, and evaluated for purification 
30 performance. 
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[0034] Gas composition for the model gas (volume %): CO: 0-1%, 
H2: 0.03%, C3H6: 0.08%, O2: 4.3%, NO: 0.1%, CO2: 11.9%, H2: 10% (Aging 
treatment), 3% (Activity test) and N2: reminder. 
5 Space velocity (SV) : 420 000 hr"^ 

Catalyst activity test: The catalysts each was treated using the 
model gas at 700°C for five hours, and then therein evaluated for 
NOx purification rate at 400°C. The results are shown in Table 
4. 
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